Evaluating the usefulness and ease of use of participatory tools for forestry and livelihoods research in Sarawak, Malaysia by Faridah Aini, M. et al.
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=tftl20
Download by: [36.83.181.140] Date: 21 December 2016, At: 20:39
Forests, Trees and Livelihoods
ISSN: 1472-8028 (Print) 2164-3075 (Online) Journal homepage: http://www.tandfonline.com/loi/tftl20
Evaluating the usefulness and ease of use of
participatory tools for forestry and livelihoods
research in Sarawak, Malaysia
Muhammad Faridah Aini, Marlène Elias, Hugo Lamers, Umar Shariah,
Pearlycia Brooke & Hussin Mohd Hafizul
To cite this article: Muhammad Faridah Aini, Marlène Elias, Hugo Lamers, Umar Shariah,
Pearlycia Brooke & Hussin Mohd Hafizul (2016): Evaluating the usefulness and ease of use of
participatory tools for forestry and livelihoods research in Sarawak, Malaysia, Forests, Trees
and Livelihoods, DOI: 10.1080/14728028.2016.1246213
To link to this article:  http://dx.doi.org/10.1080/14728028.2016.1246213
© 2016 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group
Published online: 14 Dec 2016.
Submit your article to this journal 
Article views: 10
View related articles 
View Crossmark data
Forests, trees and LiveLihoods, 2016
http://dx.doi.org/10.1080/14728028.2016.1246213
 OPEN ACCESS
Evaluating the usefulness and ease of use of participatory 
tools for forestry and livelihoods research in Sarawak, 
Malaysia
Muhammad Faridah Ainia, Marlène Eliasb, Hugo Lamersc, Umar Shariahd,  
Pearlycia Brooked and Hussin Mohd Hafizule
adepartment of agriculture, Wisma tani, Kuala Lumpur, Malaysia; bBioversity international, serdang, Malaysia; 
cBioversity international, rome, italy; ddepartment of agriculture sarawak, agriculture research Centre, 
semonggok, Malaysia; edepartment of agriculture, agricultural extension and agro-Based industry, Putrajaya, 
Malaysia
ABSTRACT
Sarawak, Malaysia, is home to a wide range of native fruit tree species 
(NFTs) that contribute to the livelihoods of rural women and men. Yet, 
most agricultural research in the area, and elsewhere, has focused on 
commercial, non-native species, and the economic potential of lesser-
known NFTs has often been overlooked. What is more, little attention 
has focused on research for development tools that can build on 
the local ecological knowledge of both men and women while 
supporting forest-based livelihoods and biodiversity conservation. 
This study contributes to filling this gap by assessing the usefulness 
and ease of use of a set of participatory tools – Four Cell Analysis, 
Venn Diagrams, Participatory Value Chain Mapping and Participatory 
Rapid Market Appraisal – that enable villagers to engage in a gender-
responsive learning process supporting livelihood initiatives around 
native fruit trees. Activities, which focused on mango (Mangifera spp.) 
and rambutan (Nephelium spp.), were conducted in two villages in 
Sarawak. Research was carried out within gender and age specific 
groups, which then came together to share and discuss their findings. 
Participants evaluated the tools and approach based on their 
usefulness to the community and their ease of use. Key findings were 
that women’s and men’s different yet overlapping knowledge about 
forest resources was well captured using the four tools. Although 
each tool generated useful information, the combination of tools was 
important for painting a fuller picture of ecological, organizational, 
and marketing aspects related to native fruit trees and the sequence 
of activities supported local learning processes. Participants found the 
four tools moderately easy to easy to use, and the process of working 
within gender and age segregated groups and bringing the groups 
together promoted freedom of expression within groups as well as 
inter-group learning.
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Introduction
South and South-East Asian countries are the centres of diversity for numerous tropical fruit 
tree species such as mango (Mangifera spp.), rambutan (Nephelium spp.), citrus (Citrus spp.) 
and mangosteen (Garcinia spp.). Local ecological knowledge of these species, which provide 
important economic benefits, differs according to gender as well as other social attributes, 
such as age, ethnicity and socio-economic status (Howard 2003; Dovie et al. 2008; Elias 2015). 
However, women’s role as experts, managers, users and custodians of native fruit tree species 
(NFTs) is commonly neglected in research for development endeavours (Curtin 1997). One 
reason for this is that research and agricultural extension services tend to concentrate on 
commercial fruit production (Escobar 2000), paying less attention to the importance of home 
gardens and agroforestry systems for fruit production in rural areas. As men, who are the 
heads of households in many cultures, typically control the commercialization of fruit trees 
and crops grown on household lands, they are generally selected as participants in research 
for development and extension activities (Mosse 1994; Curtin 1997). Local and national 
research and extension organizations often have little experience and expertise in reaching 
out to women to involve them in their activities (Jiggins et al. 1998; Ogawa 2004; World Bank 
2009). This is problematic as gender-specific constraints, such as limited formal education, 
low literacy rates and inexperience in speaking in public, tend to afflict women to a greater 
extent than men and cause additional barriers to women’s effective participation in research 
for development activities (Doss & Morris 2001; Quisumbing & Pandolfelli 2009). Hence, 
women’s knowledge about tree species, varieties, specific traits and products and about 
how to improve fruit production – and associated nutrition and income benefits – tend to 
remain untapped. This can further marginalize women in decision-making processes, limiting 
their access to the benefits derived from improved management and use of fruit diversity.
Since the 1960s and 1970s, participatory tools have shown their promise for integrating 
local ecological knowledge into research processes and for engaging with marginalized 
groups (Chambers 1992; Pretty et al. 1995). They have been used in various contexts, for 
myriad purposes, including to gain a better understanding of issues of local relevance in 
relation to a given thematic, such as natural resource management or livelihood develop-
ment; to facilitate co-learning among local knowledge holders or ‘insiders’ and researchers 
or ‘outsiders’; and to allow self-directed decision-making processes to take place based on 
the sharing of local knowledge and perspectives (Johnson et al. 2003; Lynam et al. 2007; 
Lilja & Dixon 2008).
While these tools have gained prominence in research for development, little attention 
has focused on how forest-dependent communities in general, and different segments of 
these communities in particular, such as women and marginalized groups, experience these 
tools (Jones et al. 2014). Moreover, scant attention has been given to how to best implement 
these tools when working with diverse stakeholders who are enmeshed in uneven power 
relations, such as forest dwellers from different gender, age and ethnic backgrounds, so as 
to ensure that different voices are heard and knowledge and perspectives effectively shared 
(e.g. Mosse 1994). Gaining such an understanding is critical for improving the approaches 
and tools that national research and extension organizations use to reach the differentiated 
groups of actors it support.
Hence, this paper provides a participatory assessment of a set of four participatory tools 
– Four Cell Analysis (FCA), Venn Diagrams (VD), Participatory Value Chain Mapping (PVCM) 
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and Participatory Rapid Market Appraisal (PRMA) – used to understand the management of 
native fruit trees in Sarawak, Malaysia, the organizations involved in these processes, and 
the marketing of tree products. Participants assessed these tools on the basis of the useful-
ness of the information gathered using the tools for community development and the ease 
with which they used them. Participants also assessed the relevance of the approach of 
working with separate groups of women and men of different ages to facilitate the equal 
participation of all in the research exercise. The NFTs on which the study focuses are mangoes 
(Mangifera spp.) and rambutan (Nephelium spp.), both of which are locally valued in Sarawak 
for their use and economic value to farming households and of interest to the conservation 
community.1
The study was designed to improve the gender-responsiveness of the UNEP/GEF funded 
regional project entitled ‘Conservation and Sustainable Use of Cultivated and Wild Tropical 
Fruit Diversity: Promoting Sustainable Livelihoods, Fruit Security and Ecosystem Services’, 
which was implemented in Malaysia by the Malaysian Government between 2009 and 2014. 
Integrating and empowering women was regarded as crucial for the success of the project 
because women use, and hold important knowledge of, NFTs that can be valorized to 
improve interventions, livelihoods and resource management. Gender-responsive partici-
patory techniques were sought to facilitate the process of engaging communities in diversity 
hotspots in agrobiodiversity-based value chains as part of an in situ and on-farm conservation 
effort (Lamers et al. 2016). Lessons learned with respect to the tools will inform future national 
interventions focused on the conservation and use of NFTs.
In what follows we demonstrate that the participatory tools used helped to reveal different 
sets of knowledge and interests with respect to the diversity and status of mango and ram-
butan species, local organizations, and markets for these NFTs among differentiated local 
gender and age groups. Different segments of the community handled the tools with dif-
ferent levels of ease, but all found them useful for generating and sharing information that 
can facilitate learning for innovation and improve local livelihoods.
Methodology
Study sites
Research was carried out in two sites in the state of Sarawak, Malaysia: Kampung Kakeng, 
District of Serian, and Kampung Bungai, District of Sibuti (Figure 1). These districts have a 
similar biogeography consisting of undulating and hilly sedimentary zones and coastal 
organic plains. The climate is humid tropical with a wet season from October to February 
(Davies et al. 1998).
The Districts are home to rich biological diversity, including a high diversity of NFTs, some 
of which are classified as threatened. In particular, Sibuti is one of the areas with the highest 
fruit species richness in Sarawak (Salma et al. 2009). It is also identified as a fruit zone area 
with agro-climatic conditions particularly suitable for mango cultivation (Department of 
Agriculture, Sarawak 2006). In fact, many native Mangifera landraces grow around Kampung 
Bungai.
Kampung Bungai and Kampung Kakeng were selected as study sites for the project due 
to the extensive knowledge that their local communities hold of the management and use 
of tropical fruit trees and the high potential for in situ conservation of rare NFTs. The beautiful 
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topography and rich biodiversity make the two villages very suitable for agro-tourism or 
eco-tourism. Hence, in Kampung Kakeng, agro-tourism development was promoted as part 
of an on-farm conservation strategy in the UNEP/GEF project (Brooke et al. 2016).
Kampung Kakeng is located approximately 70 km south-east from Kuching, the capital 
city of Sarawak, and is home to around 100 households. Village residents are mainly from 
the indigenous Bidayuh (Bukar-Sadong) ethnic group. More than 80% are farmers dependent 
on rice-based (Oryza sativa) and mixed agriculture, whereas the others work for the govern-
ment or the private sector (Salma et al. 2009). A high proportion of young men from the 
village works in Kuching on a daily basis, leaving a majority of women, children and older 
residents in the village on weekdays. Approximately half of the older residents have never 
been to school, likely due to a lack of proper infrastructure in what was a very remote area 
during their youth (ibid., 2009). The situation has improved since and the younger generation 
is now receiving a formal education. As a case in point, among study participants, the 
younger generation had acquired between 6 and 12 years of schooling, whereas the older 
generation had at most 9 years of schooling, with half of participants having received no 
formal education.
In turn, Kampung Bungai is located 50 km south-east from Miri, the second city of impor-
tance in Sarawak, and consists of five smaller hamlets. In total, about 1000 people live in 200 
households in the village. Residents are mainly fisher folk and small-scale farmers from the 
indigenous Kedayan ethnic group (Salma et al. 2009). The village is economically dynamic, 
with tourism activities, which converge in a seaside lodge owned by a village resident, and 
Figure 1.  study sites Kampung Kakeng and Kampung Bungai in sarawak, Borneo, Malaysia. source: 
adapted from: Ministry of tourism, Malaysia (2015) (http://www.wonderfulmalaysia.com/maps/map-
sarawak.gif ).
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a local market. The market is busy during the weekends, when urban dwellers come to relax 
by the sea. Nonetheless, local residents are relatively poor, lack access to credit, and have 
problems marketing their fruit during the harvest season (ibid., 2009).
As Kampung Kakeng is nestled in the rich tropical rainforest, residents are highly depend-
ent on NFTs and other forest resources. For instance, the forest provides bamboo that women 
weave into baskets and bark that men weave into mats for sale. NFTs are found on communal 
forest lands on the hills surrounding the village, where families enjoy harvesting rights to 
particular trees. They also grow in privately owned orchards, which hold a high diversity of 
species, including durian (Durio zibethinus), langsat (Lansium domesticum), rambutan 
(Nephelium lappaceum), cempedak (Artocarpus integer), mangoes (Mangifera spp.), mango-
steen (Garcinia mangostana), terap (Artocarpus odoratissimus), Mata Kuching (Dimorcarpus 
longan subsp. Malesianus), durian nyekak (Durio kutejensis), rambai (Baccaurea motleyana) 
and tampoi (Baccaurea macrocarpa) (Salma et al. 2009). In Kampung Bungai, most NFTs are 
located in home gardens and orchards. These are often semi-neglected due to the relatively 
low income derived from them, as many farmers also grow the more lucrative oil palm or 
have a job at the palm oil plantations along the main road to Miri.
Data collection
The study was carried out over a period of nine months between July 2013 and March 2014. 
As per the sampling scheme used in the larger UNEP/GEF project, women and men from all 
of the households that owned NFT orchards were invited to volunteer to participate in the 
study. In each study site, participants were separated into age and gender-segregated groups 
(young men between 18 and 40 years old, young women from the same age range, men 
41 years of age and over, and women over 41). Approximately seven people per group for 
a total of 52 participants across the two villages were involved in the research.
In both villages, the research activities were carried out sequentially. Each participatory 
exercise was conducted separately and in parallel by the different groups, after which all 
participants discussed their findings together in plenary. A representative from each group 
presented his or her group’s results to the other groups and other interested members of 
the community and discussions ensued. The research exercises were facilitated by members 
of a six-person research team of women and men. The language used during these activities 
was the national language, Malay, but the facilitators also translated to Bidayuh language 
in Kampung Kakeng when needed. Care was taken to avoid the discussion being monopo-
lized by only the more vocal participants.
Gendered and age specific knowledge about the uses of NFTs, local organizations, and 
marketing channels for NFT products were investigated using four participatory research 
tools, whose purposes are summarized in Table 1. Specifically, FCA was used during a first 
period of fieldwork in July 2013 to explore local knowledge about the availability of different 
types (species, varieties or ethnovarieties) of mango in Kampung Bungai and of rambutan 
in Kampung Kakeng and their status (common and abundant, unique and potentially threat-
ened, rare and under threat).2 A given type of rambutan or mango was considered common 
and abundant when grown by a large number of households in large quantities, unique and 
potentially threatened when grown in large quantities by a small number of households or 
in small numbers by a large number of households, and rare and under threat when grown 
by few households in small quantity (Sthapit et al. 2014) (Table 2).
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During the same period of fieldwork, VD were used to elicit and organize knowledge 
about local organizations that were either internal, both internal and external, or external 
to the community and their relative importance. Organizations were considered internal to 
the community when made up of community members and physically based in the village 
(e.g. church, self-help groups and village committees). Organizations that provide services 
to village residents outside of the village (e.g. medical centres, police and higher order farm-
ers’ organizations) were considered as external to the community. Organizations that are 
based outside the village but whose members come to the village to provide services to 
residents (such as agricultural extension) were considered as both internal and external. 
These categories were defined by participants themselves during the activity. Women and 
men further scored the organizations according to whether these were of high, medium or 
low importance to them. This was done to understand which organizations effectively reach 
different community members and to identify gatekeepers that should be involved in 
research, project and programme interventions focused on NFTs.
In Kampung Bungai, PVCM and PRMA were then conducted to examine the community 
members’ understanding of market processes related to mango products.3 PVCM was 
repeated three times during the research process. A first round (listed as round 1 in Figure 
2) was carried out during the first period of fieldwork in July 2013 to examine the original 
knowledge residents had of the value chain for fresh and pickled mangoes that originated 
in their village, by asking them to draw a map of the value chain. During a second period of 
fieldwork in November 2013, participants drew a second map of the mango value chain 
Table 1. Participatory research tools used and purpose of the tools.
Tool Purpose of the tool
Four Cell analysis 
(FCa)
to assess the amount and distribution of intra-or inter-specific crop or tree diversity, with a 
focus on richness and evenness, within the area used by a rural community. to identify 
common, unique, threatened and rare species or varieties and explore reasons for their 
current status (rana et al. 2004; sthapit et al. 2014)
venn diagrams (vd) to identify stakeholders. May be used to analyse the relationships among them or their relative 
importance for participants with respect to a particular issue (Pretty et al. 1995; Fao 2001)
Participatory value 
Chain Mapping 
(PvCM)
to understand participants’ knowledge of the relationships and linkages between actors that 
explain how commodities flow from their point of production to the final consumer; to 
identify constraints and opportunities for participating in existing and new market channels 
(springer-heinze 2007; Lamers 2013a)
Participatory rapid 
Market appraisal 
(PrMa)
to allow micro and small-scale entrepreneurs (Mses) to collect market information from key 
informants about market channels, potential buyers, competitors, and product requirements 
and preferences that help to develop new products or to market products to new customers. 
(Febriana 2006; Lundy et al. 2007; Lamers 2013b)
Table 2. interpretation of FCa results for crop and tree diversity found on private land.
Categories Many households Few households
Large area/many 
trees
varieties grown for the market (common and 
abundant)
varieties that are newly introduced or with 
specific traits and adaptability to local abiotic 
context (unique; potentially threatened)
small area/few trees varieties cultivated for home use or related to 
cultural or religious traditions and rituals 
(unique; potentially threatened)
varieties with low use value or specific use 
values to particular families (rare and under 
threat)
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(round 2), this time focusing only on pickled mangoes and identifying the (female and male) 
stakeholders involved in the chain. This map incorporated the knowledge participants had 
gained through inter-group knowledge sharing in plenary during the first value chain exer-
cise. Still in November, a PRMA was conducted to gain information on potential markets for 
mango pickles prepared by women of the community. During the exercise, female and male 
representatives of the village visited and interviewed potential buyers (shopkeepers and 
restaurant operators) and discussed the potential of the product, quality and labelling stand-
ards, prices, packaging sizes and volumes. The PVCM was repeated immediately after return-
ing from the PRMA (round 3) to reflect and add the new information that had been acquired 
during the PRMA activity and the inter-group discussions.
During a third visit to the villages in March 2014, participant groups assessed, for each 
tool, ‘how useful was the tool for your community’s development’ on a five-point scale, with 
1 being ‘not useful’ and 5 being ‘very useful’. Participants were also asked ‘how easy was it 
to use the tool’ on a scale of 1–5, with 1 being ‘very difficult’ to use, 2 ‘difficult’, 3 ‘moderately 
easy’, 4 ‘easy’ and 5 ‘very easy’ to use. Pictures of the data generated using each tool were 
shown to participants at the beginning of the session to refresh their memory about the 
tools. Participants first rated the tools individually on a piece of paper, after which they 
discussed their ratings as a group and put forth a common score. Reasons for the scoring 
were discussed. Participants were also asked about their appreciation of the approach of 
working in gender and age-segregated groups.
As mentioned above, participation in the research activities was voluntary and in some 
cases an insufficient number of younger men and women turned up for the activities as 
many were working in the city. In Kampung Kakeng, the four age and gender-specific groups 
(younger men, younger women, older men, older women) participated in the FCA and Venn 
Diagram exercises but only the younger women and older men and women were available 
to evaluate the tools. In Kampung Bungai, the younger women and older men and women 
participated in the FCA activity whereas only the older two groups participated in the VD 
and PVCM exercises and evaluated the tools. Representatives from each age and gender-spe-
cific group participated in the PRMA and shared their experience with the other members 
of their group.
Figure 2.  number of market channels identified for pickled mangoes by older men and women in 
Kampung Bungai during three rounds of participatory value chain mapping.
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Data analysis
Data interpretation was done by the field research team, drawing upon the rich discussions 
held during the focus group and plenary sessions. The data collected were visually repre-
sented when appropriate and analysed qualitatively, with attention focused on inter-group 
differences in knowledge of NFTs and experiences during the research process. The lists of 
organizations provided by the different gender and age groups during the VD exercise were 
transferred to table format and compared. The number of market channels, consisting of 
different types of outlets where the product is or can be sold (e.g. collecting traders, grocery 
shops or markets), identified during the PVCM activities were counted after each round of 
the PVCM activity to examine participant gains in market knowledge throughout the research 
process.
Results
Gender- and age-specific knowledge
Results show that there are gender- and age-based differences in knowledge of rambutan 
and mango types (species, varieties and ethnovarieties) in Kampung Kakeng and Kampung 
Bungai (Tables 3a and 3b). In total, 17 rambutan types were identified in Kampung Kakeng 
and 18 mango types were named in Kampung Bungai. In both villages, older women named 
the highest total number of local NFT types, followed by older men and then by younger 
women. The younger men from Kampung Kakeng named the fewest types of rambutan.
In Kampung Kakeng, the younger women considered that as many as seven rambutan 
types are ‘rare and under threat’, while older women cited the highest number of ‘unique 
and potentially threatened’ types (Table 3a). There was general agreement across the groups 
about rambutan types classified as ‘common and abundant’ and those classified as ‘rare and 
under threat’, with some ambiguities around ‘Paret’ and ‘Raye’ types, whose classification did 
not match across groups. Without exception, the rambutan types considered ‘rare and under 
threat’ were local landraces, whereas those considered ‘common and abundant’ were com-
mercial varieties. All participant groups could name at least as many landraces as commercial 
varieties.
In Kampung Bungai, the total number of mango types listed ranged from only four among 
young women to 13 among older women. Older women mentioned the highest number of 
‘common and abundant’ and ‘unique and potentially threatened’ types (Table 3b). Similarly 
to rambutan, aside from the variety ‘Binjai’, there was general agreement across gender and 
age groups about mango types grown in large numbers by either many (‘common or abun-
dant’) or few (‘unique and potentially threatened’) households. All groups named at least 
twice as many commercial varieties as landraces.
Participants from Kampung Kakeng identified in total 30 organizations providing services 
to their community (Table 4), whereas participants from Kampung Bungai identified a total 
of 39 such organizations. In both study sites, older men recognized substantially more exter-
nal organizations than older women and younger generations, and knew more organizations 
overall than each of the other groups (Table 4).
With respect to value chains, during the first round of PVCM in Kampung Bungai, older 
women identified three market channels for fresh mangoes whereas men identified five 
such channels, specifying which of the different mango varieties entered which markets. 
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Table 3a rambutan types (species, varieties and ethnovarieties) identified by participants from Kam-
pung Kakeng during Four Cell analysis. Participants knew and provided the names of commercial varie-
ties in Malay (M) and of local landraces in the Bidayuh language (B).
Status of variety Older men Older women Younger men
Younger 
women
Common and abundant (many 
households, many trees)
•  Kuning (M)
•  Merah (M)
•  anak sekolah (M)
•  dayak (manis) (M)
•  dayak  
(masam) (M)
•  Kuning (M)
•  Merah (M)
•  anak  
sekolah (M)
•  Kuning (M)
•  Merah (M)
•  anak  
sekolah (M)
Unique; potentially threatened (few 
households, many trees)
•  raye (B) •  Merah (M)
•  Kuning (M)
•  Bilongo (B)
•  Paret (B)
Unique; potentially threatened 
(many households, few trees)
•  Pulasan (M)
•  anak  
sekolah (M)
•  Pulasan (M)
•  Paret (B)
•  nyuan (B)
•  sangau (B)
•  empanuk (B)
•  Kampung (M) •  Pulasan (M)
rare and under threat (few 
households, few trees)
•  Jugom (B)
•  nyuan (B)
•  Lunggo (B)
•  Paret (B)
•  Galong (B)
•  empanuk (B)
•  Lunggo (B)
•  Galong (B)
•  raye (B)
•  Jugom (B)
•  nyuan (B)
•  Jugom (B)
•  nyuan (B)
•  Lunggo (B)
•  Paret (B)
•  Galong (B)
•  raye (B)
•  sangau (B)
total Commercial varieties 4 6 4 4
Landraces 7 7 4 7
all 11 13 8 11
Table 3b. Mango types (species, varieties and ethnovarieties) indentified by participants in Kampung 
Bungai during Four Cell analysis. the names provided by participants are in Malay (M) or Kedayan (K).
Status of variety Older men Older women Younger women
Common and abundant (many households, 
many trees)
•  Mempelam (M)
•  Kadudong (K)
•  Kuini (M)
•  Balunu (K)
•  damaan (K)
•  Binjai (M)
•  rancah-rancah (K)
•  Mempelam (M)
Unique; potentially threatened (few house-
holds, many trees)
•  Kuini (M)
•  Mangga epal (M)
•  Mangga biasa (M)
•  Mangga epal (M)
•  Mangga Mahadir 
(M)
•  Mempelam (M)
•  Mangga Pisang (M)
•  Mangga vanilla (M)
•  Mangga Kelapa (M)
•  Mangga biasa 
(common mango) 
(M)
Unique; potentially threatened (many 
households, few trees)
•  Binjai (M)
•  Gabut (K)
•  Gabut (K) •  Binjai (M)
rare and under threat (few households, few 
trees)
•  Membangan (M)
•  Mangga Lemak 
Madu (M)
•  Membangan (M) •  embang (K)
total Commercial varieties 7 9 3
Landraces 2 4 1
all 9 13 4
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With respect to pickled mangoes, there was an increase in the number of market channels 
identified by the older men’s and women’s groups over successive rounds of PVCM (Figure 
2). Older women and men were originally aware of the same two market channels (the local 
market and grocery shop) for mango pickle. In round two, women identified three additional 
channels (sales through the school, through the local agricultural officer and to fellow village 
residents) that differed from the additional one named by men (the market in the nearest 
town). By the third round, the women and men who had participated in the PRMA identified 
additional marketing channels, such as different grocery stores and restaurants, with women 
naming a total of eight channels compared to six for their male counterparts. Hence, the 
number of market channels identified quadrupled among women between the first and 
third rounds of PVCM and tripled among the men.
Assessment of the tools
All groups in both study sites consistently ranked the information gathered using the differ-
ent tools as useful or very useful (score of 4 or 5 on a 5-point scale) for the development of 
their community (Figure 3). Both older and younger generations expressed that information 
Table 4. number of organizations identified by different participant groups using the venn diagram tool 
in Kampung Kakeng and Kampung Bungai.
Organizations/
interest groups
Kakeng Bungai
Men Women
Total Older men Older women TotalYounger Older Younger Older
internal to the 
community
6 7 8 9 9 11 10 12
internal and external 
to the community
2 1 2 2 2 1 0 1
external to the 
community
7 15 7 7 19 24 16 26
total 15 23 17 18 30 36 26 39
Figure 3. Participatory scoring of the usefulness of the information gathered using each of the four tools 
among participant groups, both villages.
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sharing was highly relevant for the youth, as it allowed them to learn about NFTs cultivated 
in the orchards; many of which were planted long ago.
In Kampung Bungai, older women found PVCM and PRMA particularly useful for increas-
ing their knowledge on marketing strategies and identifying new potential income oppor-
tunities from NFT-derived products (Figure 3). They explained that before the PRMA they 
did not know that their mango pickle could be marketed beyond their village, such as in 
nearby cities. The PRMA enabled them identify new markets for their product and to realize 
that their pickle was of high quality compared to other products. They explained that this 
knowledge increased their confidence to negotiate with potential buyers.
What is more, prior to the PVDM activity, mango pickle producers were unaware that men 
from their village sold some of the fresh mangoes they collected from their orchards directly 
to retailers. During the plenary discussions, women realized that many young mangoes were 
sold before actually reaching the village. Similarly, male traders understood that women’s 
mango processing capacity was not fully reached because they lacked access to these man-
goes. Participants collectively realized that if women from the village had easier access to 
mangoes, they could process and sell more pickle. Based on this gained understanding, men 
agreed to bring more young mangoes for sale within the village to improve the prospects 
of women’s mango pickling enterprise. Women and men participants felt satisfied that this 
could increase future income from NFTs, which, complemented with a better marketing of 
the products, would contribute to community development.
Perceptions of the ease of using the participatory research tools varied somewhat more 
than assessments of the usefulness of the tools (Figure 4). Groups rated all tools either as 
easy or moderately easy to use with two exceptions: older men in Kampung Kakeng found 
FCA moderately difficult to use (score 2/5) because they felt that they lacked knowledge 
about traditional rambutan varieties and found it challenging to answer the questions asked. 
Secondly, older women in Kampung Bungai found VD very difficult to use (score 1/5) because 
they felt that they lacked knowledge about local organizations and particularly those exter-
nal to their community. This is reflected in the relatively low number of external organizations 
older women named in each village: 16 as opposed to 24 for older men in Kampung Bungai, 
Figure 4. Participatory scoring of the ease of use of the tools among different participant groups, both 
villages.
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and 7 as opposed to 15 for older men in Kampung Kakeng. Young women in Kampung 
Kakeng, who named as many external organizations as older women, nevertheless evaluated 
VD as moderately easy to use (score 3/5).
Regarding PVCM, women from Kampung Bungai stated that they faced challenges in 
drawing a value chain map for fresh mangoes since men are the ones who market these as 
opposed to pickled mangoes, which they market themselves. With respect to PRMA, older 
women from Kampung Bungai found that, in contrast to the other tools, they would not 
know how to replicate the exercise without the help of an external facilitator. The PRMA 
required some preparation whereby the project site manager served as facilitator and sought 
out potential traders or shopkeepers to be interviewed. These potential buyers also had to 
be prepared to cooperate with the research team and community representatives. Hence, 
participants believed that without the support of the research team, they would not have 
known how to find the right people and places to visit to gain market information for their 
products. Moreover, they explained that they would have felt shy to interact with shopkeep-
ers and other entrepreneurs without the support of an experienced facilitator.
In addition to the specific tools, participants were asked to assess the overall approach 
of working in gender- and age-segregated groups, with subsequent knowledge sharing 
across groups in plenary. As shown in Table 5, participants explained that they learned from 
each other during the different activities and group sessions. All groups appreciated and 
felt at ease sharing information within same gender and generational groups. In contrast, 
most groups felt some discomfort sharing their ideas across groups, though they appreciated 
the exchange of ideas. Freedom to voice opinions within a group was considered very val-
uable, especially by young women in Kampung Kakeng. Participants from both villages felt 
that the presentations and discussions in plenary allowed for collective learning.
Overall, older men found the approach of working with women and younger generations 
to be very useful because it exposed them to the opinions and needs of other community 
members. They realized that their own knowledge may differ from that of younger genera-
tions and stated that this made them ‘feel awkward’ (Table 5). They became acutely aware 
that other community members may have different opinions and knowledge that should 
be taken into account when decisions affecting the community as a whole are made on the 
(older male-only) community council. They further acknowledged that sharing information 
is very important for community development and can be useful for local development 
activities, such as agro-tourism.
Discussion
Gender and age-differentiated knowledge of native fruit trees
Results from the four participatory exercises demonstrate that knowledge of native fruit 
trees is differentiated across gender and generational groups. Women and men, young and 
old, bring different and overlapping sets of knowledge to the table. Such differences in 
knowledge can be largely explained by the gender-specific nature of roles and responsibil-
ities related to natural resource use and management; a phenomenon which has been widely 
demonstrated in other regions and cultural contexts (e.g. Howard 2003; Kristensen & Balslev 
2003; Elias & Carney 2007). Men acquire knowledge of NFTs by collecting their products in 
the forest and cultivating them in their orchards. Women seldom if ever visit these orchards, 
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which are often located some distance away from the homestead. Instead, they acquire their 
knowledge of NFTs by handling fruits in the homestead and preparing them for consumption 
and sale. Interestingly, in both villages, older women were able to cite the most landraces 
of rambutan and mango and knew more mango types that are common and abundant, 
likely because they sort and prepare them for home consumption.
Older generations of both men and women cited a larger number of NFT varieties than 
the younger generations. This is not surprising as the youth, and particularly young men, 
from the village seek employment in urban areas and spend less time in the forest and 
learning about NFTs from older generations. This trend is not particular to the study sites, 
but of global significance and concern as rural to urban migration leads to an erosion of 
traditional ecological knowledge worldwide (e.g. FAO 2005). As also argued by Hegde et al. 
(2017) and Karambiri et al. (2017) in this issue, the complementary sets of knowledge shown 
by different participant groups demonstrate the need to involve the differentiated segments 
of a community in research on NFTs and natural resources more generally to build on a 
holistic understanding of the knowledge held locally.
Bringing together the knowledge and perspectives of different societal and interest 
groups who hold specific areas of expertise related to NFTs also highlight areas of uncertainty 
that may be the focus of further investigations. In some cases, participants provided con-
flicting responses about the ecological status of NFTs. For instance, although there was 
general agreement about which varieties were ‘common and abundant’ as opposed to ‘rare 
and under threat’, there were some discrepancies across groups concerning rambutan types 
‘Paret’ or ‘Raye’. This suggests the need to triangulate the data gathered through participatory 
exercises with other methods (e.g. ecological assessments) when a high degree of accuracy 
and precise measures are required.
Value of participatory tools in forestry research for development
Our research demonstrates that participatory tools, used in a gender-responsive way, are 
useful both in highlighting existing local knowledge of native fruit trees in an organized way 
and for sharing knowledge and learning among participants. The process of working within 
gender- and age- segregated groups and bringing the groups together was appreciated by 
participants and critical to the group learning process. Participants felt at ease voicing their 
opinions within small same sex and age groups, but also found it useful to share information 
across groups, despite the awkwardness this created in some cases. The knowledge sharing 
exercises also allowed young men and women to acquire ecological knowledge that may 
otherwise be lost due to the changing lifestyles of younger generations. The research process 
further improved communication between women and men in the community, to support 
a more coordinated use of tree resources and increase household income. Although it was 
not explicitly stated during the assessment exercises, facilitators remarked that participants 
– men and women, young and old – were proud to share their knowledge with others. This 
important observation has also been made in other participatory research situations (Jones 
et al. 2014).
The experience of women participants in Kampung Bungai demonstrates the potential 
that participatory tools designed to explore marketing opportunities hold for empowering 
participants, both during the research process and in its aftermath. This is exemplified by 
women’s account that gaining awareness of the high quality of their product and learning 
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about marketing gave them confidence to negotiate with potential buyers. This case sup-
ports the argument that participation in research processes can be empowering, especially 
for women (Biermayr-Jenzano 2011).
Our results show that participatory tools when used in a gender-responsive way can open 
up cultural norms and perceptions about gender roles and seniority for discussion and 
reconsideration. Through the research process, older men in the two communities became 
acutely aware that other community members have opinions and knowledge that may differ 
from their own and that should be taken into account in making decisions pertaining to 
village development. In particular, they recognized that the different priorities of young 
men, who were somewhat alienated with respect to NFTs as they worked in city or migrated, 
should be better recognized. They conveyed that this realization would affect the way they 
make future decisions and may open the floor for the voices of the youth and of women to 
be heard.
Our results further show that while each of the tools generated useful knowledge for the 
community, it was particularly useful to combine tools to support the local learning process. 
For instance, the repeated PVCM exercise with group discussions and complementary PRMA 
activities continuously added to participant identification of new market channels. Taken in 
isolation, VD, FCA or the market-oriented tools paint an incomplete picture of the prospects 
and limitations of using NFTs for local income generation. Applied together, in sequence, 
however, they paint a fuller picture of the socio-ecology underlying the production of various 
products from different varieties of NFTs, the organizations that can support women and 
men in NFT-based local community development, and the market opportunities that exist 
for NFT products.
Lastly, participatory tools such as FCA, VD, PVCM and PRMA were on the whole considered 
moderately easy to use by these different interest groups. While they can be fine-tuned 
based on the local context, the tools seem to be accessible to different groups of participants, 
given adequate facilitation. Ease of use in our study was tied to participants’ knowledge 
about the subject being explored through the tools rather than to the parameters of the 
tool itself. Older women’s scoring of the ease of use of VD in Kampung Bungai stood out for 
being particularly low (very difficult), and reflects the limited contact women in the village 
have with external organizations providing services to their community. Women’s limited 
interactions with external organizations in comparison to men’s were also noted by Cramer 
et al. (2016) in 15 sites across West Africa, East Africa and South Asia women. In Morocco, 
Harrad et al. (2012) found that men – who are active in the public domain and interact with 
more organizations – had better control over tools used to identify organizations than 
women. In similar vein, Nchanji et al. (2017, this issue) observes that the ease of use of a 
participatory tool is partly linked to the difficulty of grasping the concept the tool is meant 
to explore rather than the actual characteristics of the tool. Ease of use of the tools would 
presumably increase during successive rounds of use as knowledge and familiarity with the 
tools increase.
Conclusion
Our results provide a roadmap for future interventions and extension efforts seeking con-
serve NFTs and promote forest-based livelihoods. Participatory knowledge mapping tools 
such as FCA, VD and PVCM are recommended in a combination to elicit the local knowledge 
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and interests of community members. Exploratory tools such as PRMA that help participants 
to gain external information about NFTs and markets should also be combined with these 
knowledge mapping tools to generate the comprehensive knowledge needed to support 
an ecologically sound marketing NFTs. A gender-responsive approach that gives voice to 
different segments of a community and brings them together in a wider group learning 
context should be adopted to facilitate learning for innovation and development. Indeed, 
to develop appropriate programmes, national institutes and extension agencies must tap 
into the complementary roles and areas of expertise of men and women of different age 
groups in the management, use and marketing of NFTs.
Notes
1.  See, for example: http://www.thegef.org/gef/sites/thegef.org/files/repository/Regional_10- 
27-08_ID2430_Conservation_Sust_Use_Wild_Tropical_Fruit.pdf.
2.  Ethnovarieties or farmer varieties refer to the diversity in forms (phenotypes) of a given 
(plant) species that farmers recognize and manage (Rivera et al. 2006). They do not necessarily 
correspond with the different genotypes that underpin varieties identified by modern science.
3.  In Kampung Kakeng, the focus of the UNEF/GEF project was on agro-tourism so PVCM was not 
conducted and PRMA activities sought instead to improve the knowledge of village residents 
and researchers about the local agro-tourism industry. Results from those agro-tourism 
activities are beyond the scope of this paper and are not shown here.
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